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This application is based on Patent Application No. 
2000-347125 filed November 14, 2000 in Japan, the content 
of which is incorporated hereinto by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a subscriber profile 
changing method, a subscriber profile file updating method, 
a mobile communication system, an Exchange, and a home 
memory station. 

DESCRIPTION OF THE RELATED ART 

Fig. 1 is a diagram illustrating a communication 
method of downloading a subscriber profile into an exchange 
the service area of which contains the mobile terminal. 
In the example in Fig. 1, when a mobile terminal 10 becomes 
present in the service area of an exchange 31, it registers 
its location via the exchange 31. In this case, the 
exchange 31 downloads the subscriber profile of the mobile 
terminal 10 from a home memory station 20 in order to obtain 
information on the mobile terminal 10. The subscriber 
profile may be personal information, locational 
information, service information, or the like. 

Figs. 2 and 3 are diagrams illustrating an example 



ixpress Mail No. EL920637L05US 
Mailing Date: November p . 2001 



of a process of changing a subscriber profile in prior art. 
When the mobile terminal 10 transmits a request to change 
its subscriber profile to the exchange 31 (Fig. 2(a) ) , the 
exchange 31 transmits the change request to the home memory 

5 station 20 (Fig. 2 and Fig. 3(b)). Upon receiving the 
change request, the home memory station 20 change the 
subscriber profile of the mobile terminal 10 on the basis 
of the request ((c)). Then, the home memory station 20 
transmits a change request response to the exchange 31 

10 ((d)). The exchange 31 transmits the received change 
request response to the mobile terminal 10 ((e)). Also, 
the home memory station 20 transmits the changed subscriber 
profile to the exchange 31 ((f)). The exchange 31 changes 
(updates) a subscriber profile of the mobile terminal 10 

15 retained thereby to the received one ((g)). After the 
change, the exchange 31 responds to the home memory station 
20 by notifying it that the change process has been 
completed at the exchange (the exchange 31) whose service 
area has the mobile station 10 ((h)). 

20 With this method, the subscriber profile in the home 

memory station 20 is changed and then the subscriber 
profile in the exchange 31 is changed, so that two round 
trips of inter- station signals are required between the 
home memory station 20 and the exchange 30. 

25 This process is used partly because if the mobile 

terminal 10 moves to the service area of a new exchange, 
the home memory station 20 must transmit its subscriber 
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profile to this new exchange, that is, the home memory 
station 20 must have the latest information. 

Figs. 4 and 5 show an example of a process executed 
in prior art if the change of the location registration 
5 is requested after the mobile terminal has moved to the 
service area of a different exchange. It is assumed that 
the mobile terminal 10, which shifts from the service area 
of the exchange 31 to the service area of an exchange 32, 
transmits a location registration change request to the 
10 exchange 32, which is the new exchange whose service area 
O has the mobile terminal 10 . The exchange 32 transmits this 

h location registration request to the home memory station 

£1 20 (Figs. 4 and 5(a)). Upon receiving the request, the 

home memory station 20 transmits a subscriber profile 
5 15 deletion request to the exchange 31, which is the old 

exchange whose service area had the mobile terminal 10 
y ((b)). Upon receiving the deletion request, the exchange 

31 deletes its subscriber profile ((c)), and transmits a 
deletion completion response to the home memory station 
20 ((d)). Upon receiving this response, the home memory 
station 20 changes its subscriber profile on the basis of 
the location registration request ((e)), and inputs the 
changed subscriber profile to the exchange 32 ((f)). 
Subsequently, a change process completion response is 
transmitted between the exchange 32 and the home memory 
station 20 ((g) and (h) ) . 

Thus, in the prior art, when the subscriber profile 



ixpress Mail No. EL920637105US 
Mailing Date: November ]3_, 2001 



is to be changed, a large number of signals are transmitted 
and received between the home memory station and the 
exchange . 

SUMMARY OF THE INVENTION 

It is an object of the present invention to reduce 
the number of signals transmitted and received between the 
home memory station and the exchange when the subscriber 
profile is to be changed. 

To accomplish the above mentioned object, in the 
first aspect of the present invention, there is provided 
a subscriber profile changing method of changing at an 
exchange a subscriber profile of a mobile terminal present 
in a service area of the exchange, the method comprising 
the steps of: receiving from the mobile terminal, a request 
to change the subscriber profile; changing the subscriber 
profile on the basis of the change request and retaining 
the changed subscriber profile; and retaining information 
indicating that the subscriber profile has been changed. 

In the second aspect of the present invention, there 
is provided a subscriber profile updating method of 
updating a subscriber profile of a mobile terminal in a 
mobile communication system comprising exchanges and a 
home memory station, when the mobile terminal, which is 
present in a service area of a first exchange, moves to 
a service area of a second exchange, the method comprising 



the steps of: if the subscriber profile as retained by the 
first exchange is changed while the mobile terminal is 
present in the service area of the first exchange, 
transmitting the subscriber profile from the first 
exchange to the home memory station; and updating , at the 
home memory station, the subscriber profile as retained 
thereby to the subscriber profile as received thereby; 
deleting, at the first exchange, the subscriber profile 
as retained thereby; transmitting the subscriber profile 
from the home memory station to the second exchange; and 
retaining, at the second exchange, the subscriber profile 
as received thereby. 

In the third aspect of the present invention, there 
is provided a subscriber profile updating method of 
updating a subscriber profile of a mobile terminal in a 
mobile communication system comprising an exchange and a 
home memory station, the method comprising the steps of: 
if the subscriber profile as retained by the exchange is 
changed while the mobile terminal is present in a service 
area of the exchange, transmitting the subscriber profile 
from the exchange to the home memory station; and updating, 
at the home memory station, the subscriber profile as 
retained thereby to the subscriber profile as received 
thereby; and deleting, at the exchange, the subscriber 
profile as retained thereby. 

In the fourth aspect of the present invention, there 
is provided an exchange comprising: means for receiving 



from a mobile terminal present in a service area of the 
exchange, a request to change a subscriber profile of the 
mobile terminal; means for changing the subscriber profile 
on the basis of the change request and retaining the changed 
subscriber profile; and means for retaining information 
indicating that the subscriber profile has been changed. 

In the fifth aspect of the present invention, there 
is provided a mobile communication system comprising 
exchanges and a home memory station, one of the exchanges 
comprising: means for transmitting a subscriber profile 
of a mobile terminal to the home memory station if the 
mobile terminal, which is present in a service area of the 
one of the exchanges, moves to a service area of another 
exchange and if the subscriber profile of the mobile 
terminal as retained by the one of the exchanges is changed 
while the mobile terminal is present in the service area 
of the one of the exchanges; means for deleting the 
subscriber profile of the mobile terminal as retained by 
the one of the exchanges if the mobile terminal, which is 
present in the service area of the one of the exchanges, 
moves to a service area of another exchange; means for 
receiving the subscriber profile of the mobile terminal 
from the home memory station if the mobile terminal, which 
is present in a service area of another exchange, moves 
to the service area of the one of the exchanges; and means 
for retaining the subscriber profile of the mobile terminal 
as received by the one of the exchange if the mobile 



terminal, which is present in a service area of another 
exchange, moves to the service area of the one of the 
exchanges, and the home memory station comprising: means 
for receiving the subscriber profile of the mobile terminal 
5 from a first exchange if the mobile terminal, which is 
present in a service area of the first exchange, moves to 
a service area of a second exchange and if the subscriber 
profile of the mobile terminal as retained by the first 
exchange is changed while the mobile terminal is present 

10 in the service area of the first exchange; means for 
updating the subscriber profile as retained by the home 
memory station to the subscriber profile as received by 
the home memory station if the mobile terminal, which is 
present in the service area of the first exchange , moves 

15 to the service area of the second exchange and if the 
subscriber profile of the mobile terminal as retained by 
the first exchange is changed while the mobile terminal 
is present in the service area of the first exchange; and 
means for transmitting the subscriber profile of the mobile 

20 terminal to the second exchange if the mobile terminal, 
which is present in the service area of the first exchange, 
moves to the service area of the second exchange. 

In the sixth aspect of the present invention, there 
is provided an exchange for use in a mobile communication 

25 system comprising the exchange and a home memory station, 
the exchange comprising: means for transmitting a 
subscriber profile of a mobile terminal to the home memory 
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station if the mobile terminal, which is present in a 
service area of the exchange, moves to a service area of 
another exchange and if the subscriber profile of the 
mobile terminal as retained by the exchange is changed 
while the mobile terminal is present in the service area 
of the exchange; means for deleting the subscriber profile 
of the mobile terminal as retained by the exchange if the 
mobile terminal, which is present in the service area of 
the exchange, moves to a service area of another exchange; 
means for receiving the subscriber profile of the mobile 
terminal from the home memory station if the mobile 
terminal, which is present in a service area of another 
exchange, moves to the service area of the exchange; and 
means for retaining the subscriber profile of the mobile 
terminal as received by the exchange if the mobile 
terminal, which is present in a service area of another 
exchange, moves to the service area of the exchange. 

In the seventh aspect of the present invention, there 
is provided a home memory station for use in a mobile 
communication system comprising exchanges and the home 
memory station, the home memory station comprising: means 
for receiving a subscriber profile of a mobile terminal 
from a first exchange if the mobile terminal, which is 
present in a service area of the first exchange, moves to 
a service area of a second exchange and if the subscriber 
profile of the mobile terminal as retained by the first 
exchange is changed while the mobile terminal is present 



in the service area of the first exchange; means for 
updating the subscriber profile as retained by the home 
memory station to the subscriber profile as received by 
the home memory station if the mobile terminal, which is 
present in the service area of the first exchange, moves 
to the service area of the second exchange and if the 
subscriber profile of the mobile terminal as retained by 
the first exchange is changed while the mobile terminal 
is present in the service area of the first exchange; and 
means for transmitting the subscriber profile of the mobile 
terminal to the second exchange if the mobile terminal, 
which is present in the service area of the first exchange, 
moves to the service area of the second exchange. 

In the eighth aspect of the present invention, there 
is provided a mobile communication system comprising an 
exchange and a home memory station, the exchange 
comprising: means for transmitting a subscriber profile 
of a mobile terminal to the home memory station if the 
subscriber profile of the mobile terminal as retained by 
the exchange is changed while the mobile terminal is 
present in the service area of the exchange; and means for 
deleting the subscriber profile of the mobile terminal as 
retained by the exchange, and the home memory station 
comprising: means for receiving the subscriber profile of 
the mobile terminal from the exchange if the subscriber 
profile of the mobile terminal as retained by the exchange 
is changed while the mobile terminal is present in the 



service area of the exchange; and means for updating the 
subscriber profile as retained by the home memory station 
to the subscriber profile as received by the home memory 
station if the subscriber profile of the mobile terminal 
5 as retained by the exchange is changed while the mobile 
terminal is present in the service area of the exchange. 

In the ninth aspect of the present invention, there 
is provided a exchange for use in a mobile communication 
system comprising the exchange and a home memory station, 

10 the exchange comprising: means for transmitting a 

subscriber profile of a mobile terminal to the home memory 
station if the subscriber profile of the mobile terminal 
as retained by the exchange is changed while the mobile 
terminal is present in the service area of the exchange; 

15 and means for deleting the subscriber profile of the mobile 
terminal as retained by the exchange. 

In the tenth aspect of the present invention, there 
is provided a home memory station for use in a mobile 
communication system comprising an exchange and the home 

20 memory station, the home memory station comprising: means 
for receiving a subscriber profile of a mobile terminal 
from the exchange if the subscriber profile of the mobile 
terminal as retained by the exchange is changed while the 
mobile terminal is present in the service area of the 

25 exchange; and means for updating the subscriber profile 
as retained by the home memory station to the subscriber 
profile as received by the home memory station if the 
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subscriber profile of the mobile terminal as retained by 
the exchange is changed while the mobile terminal is 
present in the service area of the exchange. 

The above configuration can reduce the number of 
5 signals transmitted and received between the home memory 
station and the exchange when the subscriber profile is 
to be changed. 

The above and other objects, effects, features and 
advantages of the present invention will become more 
10 apparent from the following description of embodiments 
thereof taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

Fig. 1 is a diagram illustrating a communication 
method of downloading a subscriber profile into an exchange 
the service area of which contains the mobile terminal; 

Fig. 2 is a diagram illustrating an example of a 
20 process of changing a subscriber profile in prior art; 

Fig. 3 is a diagram illustrating an example of a 
process of changing a subscriber profile in prior art; 

Fig . 4 is a diagram showing an example of a process 
executed in prior art if the change of a location 
25 registration is requested after a mobile terminal has moved 
to the service area of a different exchange; 

Fig. 5 is a diagram showing an example of a process 
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executed in prior art if the change of the location 
registration is requested after the mobile terminal has 
moved to the service area of a different exchange; 

Fig. 6 is a diagram illustrating an example of a 
process of changing a subscriber profile according to an 
embodiment of the present invention; 

Fig. 7 is a diagram showing an example of a process 
executed according to the embodiment of the present 
invention if the mobile terminal has moved to the service 
area of a different exchange; 

Fig. 8 is a diagram showing an example of a process 
executed according to the embodiment of the present 
invention if the mobile terminal has moved to the service 
area of a different exchange; 

Fig. 9 is a diagram showing an example of a process 
executed to delete the subscriber profile from the exchange 
in response to activation by a maintainer or the like; and 

Fig. 10 is a diagram showing an example of a process 
executed to delete the subscriber profile from the exchange 
in response to activation by the maintainer or the like. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

An embodiment of the present invention will be 
described below in detail with reference to the drawings . 

Fig. 6 is a diagram illustrating an example of a 
process of changing a subscriber profile according to an 
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embodiment of the present invention. When a mobile 
terminal 110 transmits a request to change its subscriber 
profile to an exchange 131 (Fig. 6(a)), the exchange 131 
changes the subscriber profile of the mobile terminal 110 
on the basis of this change request and then retains the 
changed prof ile ( (b) ) . Furthermore, the exchange 131 sets 
a flag (indication) representing that the subscriber 
profile has been changed. That is, for example, the flag 
is initialized to zero and is set to one if the subscriber 
profile is changed. This flag indicates whether or not 
the subscriber profile was changed while the mobile 
terminal 110 was present in the service area of the exchange 
131. After changing the subscriber prof ile, the exchange 
131 transmits a change process completion response to the 
mobile terminal 110 ((c)). 

With this method, as long as the mobile terminal 
remains in the service area of the same exchange, no 
transmissions are executed between a home memory station 
and the exchange even if the subscriber profile is changed. 

Figs . 7 and 8 are diagrams showing an example of a 
process executed according to the embodiment of the present 
invention if the mobile terminal has moved to the service 
area of a different exchange. When the mobile terminal 
110 moves from the service area of the exchange 131 to the 
service area of an exchange 132 (Fig. 7(a)) and the mobile 
terminal 110 transmits a location registration request to 
the exchange 132 (Figs. 7 and 8(b)), the exchange 132 
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transmits the location registration request to the home 
memory station ((c)). Upon receiving the location 
registration request, the home memory station 120 requests 
the exchange 131, which is the old exchange whose service 
5 area had the mobile terminal 110, to delete the subscriber 
profile of the mobile terminal 110 ((d)). Before deleting 
the subscriber profile, the mobile terminal 131 checks the 
flag to see whether or not the subscriber profile was 
changed while the mobile terminal 110 was present in the 

10 service area of the exchange 131 ((e)). If the subscriber 
profile has been changed, the exchange 131 sets the changed 
subscriber profile in a deletion request response signal 
and transmits the signal to the home memory station 120 
((f)). The home memory station 120 updates a subscriber 

15 profile retained thereby to the received one and then 
retains the latter ((g)). If the subscriber profile has 
not been changed, the exchange 131 simply transmits a 
deletion request response signal to the home memory station 
120. Subsequently, the home memory station 120 inputs the 

20 subscriber profile to the exchange 132, which is the new 
exchange whose service area has the mobile terminal 110 
( (h) ) . The exchange 132 retains this subscriber profile. 

Figs. 9 and 10 are diagrams showing an example of a 
process executed to delete the subscriber profile from the 

25 exchange in response to activation by a maintainer or the 
like. Before deleting the subscriber profile, the mobile 
terminal 131 checks the flag to see whether or not the 
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subscriber profile was changed while the mobile terminal 
corresponding to the subscriber profile was present in the 
service area of the exchange 131 (Figs. 9 and 10(a)). If 
the subscriber profile has been changed, the exchange 131 
sets the changed subscriber profile in a deletion report 
signal and transmits the signal to the home memory station 
120 ((b)). The home memory station 120 updates a 
subscriber profile retained thereby to the received one 
and then retains the updated subscriber profile ((c)). 

In the above description, the present invention is 
applied to all the subscriber profiles. However, it may 
be applied to some of the subscriber profiles , whereas the 
prior art may be applied to the others. This enables 
services to be discriminated from each other or prioritized. 
For example, the prior art may be applied to data that must 
not be lost (for example, ForwardedToNumber ) to always 
update it. The present invention may be applied to data 
that may be lost (for example, application timer) to update 
it only when the need arises. The information on the 
application timer can be provided as a default, so that 
even if it is lost, no serious problem generally occurs. 

As described above, the present invention can reduce 
the number of signals transmitted and received between the 
home memory station and the exchange when the subscriber 
profile is to be changed. 

The present invention has been described in detail 
with respect to preferred embodiments, and it will now be 
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apparent from the foregoing to those skilled in the art 
that changes and modifications may be made without 
departing from the invention in its broader aspects, and 
it is the intention, therefore, in the appended claims to 
cover all such changes and modifications as fall within 
the true spirit of the invention. 
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